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:(2) 001-515835 (P2001-515835A) 

[ # 11= If CO (e H ] 

[ If « IM 1 ] - ^ it : 

[^l: 1 ] 

CI-u>PbCZr.Ti,JOyuA**(B'o^'"BV«*^)Oj(+wMej*t)s) 

A^- i>ir :^ V ±m±m t y . ^ m l,t S r ^ * x V / ^ tz it B a ^ - t h 'O . 
B ' «± T 'J ^ JR . f «i N a J: t>' / ^ {i K T S) 0 , 

B " i3 J; tN' M e N b . T a ^ ii S b ^ 5IJ ^, C7) 5 « <7) # M , f IJ t fi N b f 

x=0. 40 — 0. 55 
u = 0 — 0 . 10 

(w=0~lW4%) ] tcffl I. i^';^ rj rJ' i; t- I. 

-b 5 5 >y W ^ « 

[»*JB 2 ] : 
lit2 ] 

(1- u- v)Pb(Zr^Ti,.JO,- uA'*B'*03 - v(Sr,_^Ba,),Nb,07 

A 1 Mi T ;^r U ^ JS ^ >- , * f ij t {± n a + ij J; tX / t (i k + r $> , 

B 6 Mi N b , T a 4 7t a S b ^ ^IJ 5()> A, (7) 5 ffi (7) ^ « :t >- . t fi N b T D 

x=0. 40—0. 55 
y = 0 — 1 . 0 

u, v = 0- 0. 0 5«M%]l:fflS-r^>''/t^:3yK^iS'y»«ft^^-Xi:-r^ 

J± « tt ^ 5 S 'y « . 

-iSiK^^ TK,<3-10-3K-i 
(-40 — +150°C) TKk<l-10-3K-i 

-^itms. c,<i-io-2/io:^ra 

Ck<5- 1 0-3/1 o^ra 



:(3) 001-515835 (P2001-515835A) 
a.V Tc>300 °C 

-m'o comm&'^n au/u<3% 

(lOOOHItfOW^f* 
^ Epot = 30 
m W, = 1 1 . 8 g 

2 5 0 mm) 

t<r>m-^^. *WtC<±ffi-^-ttSro.7Bao.3. S r (, , t ^ B a. _ ± fz ii S r (, . s 
B a 0 . 2 . W * f IJ « ffi -t^r S r 0 . 7 5 B a o . 2 5 T ■& It * Jl 1 IS « i?) E « tt -b 
7 5 -y ^' W « « 

K0.4Na0.s~ K.(|.4FjNao.55, Ko.gNao.j, Kq. 65^30.45, Ko.gNao.j 
. W f J « K 0 . 5 N a 0 . 5 S it ^ 11 2 le fg CO J± m tt -fe ^ 5 -y 

[if ^Ji 6 ] ss: : 

[-ft 3 ] 

0.98Pb(Zro.52Tio 4, - 0.02Sr(K».3sM>a75X)3 
0.98Pb(Zro„Ti, ,,)03 - 0.02Sr(K„2,Nb„,P3 

[ -ft 4 ] 

0.99Pb(2ro.s3Ti„.48)03-0.005<Ko^Nao.s)NbOj-0.005(Sra.7sBa«js)2NbjOT 
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[if5RJI9 ] -t y-^ ~ CO fz nb CO m 1 is'i^ 7 *T'cOi^-rfi*>lJIiEttc^ 
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[ % CO P *i ^ IM BJ ] 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

i^ma i.V^i&^'^^^tMS.) t — M « V-^ J±miStt (piezoelectric activity) S: 
■^y^~ . itte-fe^--*?-- ( reversing sensor) ) T-ffiffl-T^^ffitttt-fe^S-y^ 

<7) tiisb t,z s m T i> i> . 

[ 0 0 0 3 ] 

±^ ^^mXm ( deformation defect) fcj:ViSV^^^ U-iIJKSr*-ri.J±« 
[ 0 0 0 4 ] 

ffi«tt'fe^5-y^'Wff«i«&*. i^/l^nyMiS (PbZrOg) i^cfcV^^'y^ 

i& ( p b T 1 o 3 ) cr,mmw {wl^b) ^ < - x 1 1- -S *I ^ » *^ S ^ t T ;t . 

* S 3t t T « ^ . a *5 j: V / i «± RB ^> ^1 ?i S T- <7) ^ JR ^ ^ y CO )^ 
JUiO^SSt LT^-X* ( base system) COm ^ (O^'&if'^ m'C h h . 
[ 0 0 0 5 ] 

#.iS<^**<5^Si*T'i5Da^{4Pb2+t/S{iZ ri^±5j;t>'T i^M^fy-tlllfiia 

<?) SP ^Jj- e<J 5: S M t M § ^1 -g. ^ I; T- S> ^ <. § a « to SO S {± , - :^ T- « ffi « ?g 
^^m^^'t^ioK flU {4 JEmtt^Hs c7) ^ e<j SStt ^ #, ^ ^ t ^^S) S o 
[ 0 0 0 6 ] 

S3ts:a)iScft (basic composition) c7) ^ It (i ij| « ft iii J; V « ^ S t« tt CO K 
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[ 0 0 0 7 ] 

"77 h i- — " ^' )V — 7° ( " softener" group ) ii^ <n ^ > \. ^'^ ^ ^ Bi3 + 
[ 0 0 0 8 ] 

— " ^ /I'—T ( "hardener" group) 3&»^><?)-<3r>-K^. Fe^^, A13M>Itl.^> 
«ttnxi3 J;V11MB^)nXiOffiTtc»*t-i.56i. E « vS tt *3 J: V'it ffi IS 

[ 0 0 0 9 ] 

« « <7) IS S t L T , m f Ji: JE m vS 'It J; t^' « V> 1^ « * §: « L Jt t S T- 3 

^ J&MC "51 «g -C I. . 

[0010] 

^Ikb tr . : PbB' B" , O3 [B' : 5 m t fz 6 M CO :^ i- 

^ y . B" : 2ficD;?^^:t>' { ct = :^ ^ ^ y B ' CO MTiM l,Z ^ X 1 3 ^ fzii 

1/2) ] ^*-r-i.#«&'f:t^iif^s( "mi^it^m" ) ^^^6^iz^ ^ymi^p 
b^Mzr**, Ti*M o ^t^mLti^^^miz J: -0 X j±m'&-i^ ^ ^ -y ^ 

mcommi>zM-t h SWltcomMlizm X. ^ tinbcoms^t^^j: ^ tix \^ h . 

[0011] 

Vsi5t9)-g.U^^'-+^ ^MMi^ ( re laxor-fer reel ec tries ) i:LT^J^a^^^■C 

[0012] 

4 fC ^ n y X b ^ jg & * -r ^ Sii ^ ^t; ^ M X. (f B i F e O 3 . K N 



!(7) 001-515835 (P2001-515835A) 

[0013] 

^:^C#&^^<?0ffl^*5j. M;t{f(K, Na) NbOg. (Sri_,Ba,) Nb^ 
[0014] 

transformer function) (3 L T ffi « tt W W c7) p ^ tt J: t/^ « ^ « 1« W # tt (7) 
[0015] 

[IjEyraud, L. , Eyraud, P. , Mathieu, J. C. 
, C 1 aude 1 , B. " P Z T m CO y ^ 1^ CO mV.^ X U ^ I^Z lif h M 
IJCOA ^ y^^iiTC^y^mcOMSM^BWMc^)^))^ (Effect of Simultaneous Het 
erovalent Substitutions on Both Cationic Sites on the Electrical Conduct 
ivity and Ageing of PZT Type Ceramics) " ( Ferroe 1 ectr ics 50 (1983) 103- 
110). [2]Eyraud, L. , Eyraud, P. , Claudel, B 

. " p z T mco^ y i V ^ <^^mm^i'\^izt5 If ^mu <^ ^ i~ :t y MiiLX comm(^ 

M ^ ^ iM Wt^ <^ V (Influence of Simultaneous Heterovalent Substitutions 
in Both Cationic Sites on the Ferroelectric Properties of PZT Type Cera 
raics) " ( J. Solid State Chem. 53^ (1984) 266-272) . [3]Ohenass 
ion, H. , Gonnard, P. , Troccaz, L. , Eyraud, 
L. , Eyraud, P. "Characterisation de la stabilite d'un element 
pi ezoe 1 ec tr i que du type PZT sous compression uniaxiale rapide" (Revue P 
hys. Appl. 18_(1983) 479-486 ) .^^>t>'t^ [4] Eyraud, L. , Eyr 
aud, P. , Bauer, F. " P Z T y ^ y 1^ }^ J: X/ ^mMi^ ^ M Iz 
tl* ¥H it ^ W ^ (Current Research in the Field of PZT Ceramics and Ferroe 
lectric) " ( Polymeers Adv. Cer. Mat. 1 (1986) 3, 223-231 ) ^ ^ ^31^7) 
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[0016] 

[^l: 5 ] 

X = 0.52- 0.54 

[0017] 

[0018] 

HfrffilScft^. SttiO-ft^fltiro-tXCCt^V^T >- A'>^JS?g-^£fc^ (oxalate 
mixed precipitaton) t,z X X ^ ^ c^) 1T t M ^ 6 m T Mm^ L tz . Zixii>com 

mn^mizmLxMi^^^^xmm^itz r*-#*»x = o . 5 3 ^^-t ^m-^m 

X h ^ t m ^ :b-iZ^j: -o fz ^ IS ffl JjSt % {± [ 3 ] ±3 J; t^' [ 4 ] Iz H X H if i=y ft 

x^^h , ^tih<Dm^mi<zm^ ^sm.it<ommiimmf^M.mi<zm^ h&ujjTh 
^^y-aajK. ^m.^mmi/^i\:m&^z-:>\^x (T^mm^iimw i^fix\^t£^^ 

[0019] 

:*:^0Hc^*^S:^-rf6S{i:. Iffi^^SIMei^ (»^) ft It ( ;y x « ^ « w ^ ) 
<7)|^t a <,i>MS?fiJK ( depolarisation strength) ^*L, *^ -3 # l2 |i fg W It 

<?) vfl JS « iSc is j; t/' -fl: 3* JS , s =^ ^ U - ?a ( i>6 ) ^> V 

±^ ^^i&^M^ (deformation effect) ( T ^' ^ a X - ^ — (?) 46 ) ^ W t" ■§> i^' 

7t . i CO T . ir 15 CO E « tt -fe 7 5 >y if fi « ffl CO jTe ^ M ( ai xed 

oxide route ) f-^^L, 1 5 0^C*iS(7)fflJKT'MM-C-^.|.^i'-C'S)-&. 

[ 0 0 2 0 ] 
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[ 0 0 2 1 ] 

:^ yMi^ (-^ayx^-Y N«3tA2-B**035r*-t-S>) <r> ^ l^z }5 X ^ m 
[ 0 0 2 2 ] 

* « B« i . m9i(7) z b i mm-r hfzibiz . )v:i ym^ 9 ymi^ c^n 

- A 1 * B 6 * O 3 i (i 

- A 2 ^ B ' 0 . 2 5 ' ^ B " 0.75^^03 

i5 XVm-^^Z X "0 r )V:^ ^) ±m-:^rmmL (Bai.,Sr,) sNbiOy (vsMn 

(Dmmwh vx it^&mm^zm^T^^ixh . 3|s%Bjt'j;sfflBgft<^ 

E « ffi '14 & ii :^ § -ti S . ji M CO " V 7 h ^ - " ^ y ( ^ML ^ * < 1 « 

[ 0 0 2 3 ] 

[ 0 0 2 4 ] 
[-ft 6 ] 

(1 - u)Pb(Zr^Ti,_J03 - uA'^<fi\J' PjC+wMe^'^O,) l^^y^ ] 

(I - u- T/)Pb{Zi;,ri,_J03 - uA'*B^^03 - v(Sr,^Ba,),Nb,0, [,j>-r^2] 

[ 0 0 2 5 ] 
[ 0 0 2 6 ] 



(€-0) )01-515835 (P2001-515835A) 

StC, - mm m tt CO S r :^ y t B a. ^ * ^ :^ y t CT) m , ^TfU^tiffl-^-li: 
Sro.vBao.s. Sro.75Bao.254?t«±Sro.8Bao.2. ^tC*flJt{iffl-^-ti: 
Sro.76Bao.25ii:^-^'T1^0;^^-5-:t>'A2^^El^|tL, ^ y° 2 <D A ^ ' — 

mmmitCOK' . Na + . *flj tCJiffl-^-li: K 0. 4 N a 0. 6 . K o . 4 5 N a q . 5 5 . Kc.s 
Nao.6. Ko.55Nao.45. Ko.6Nao.4. W f 0 {± ffi 1i K „ . 5 N a 0 . 5 I;: 

X X m-t z t ^ ^ . 

[ 0 0 2 7 ] 

*5|BJtj;-l.^''fTliO-fe5S-/:?*f¥^ffi, x = 0. 40-0. 5 5. u = 0 
~0. 10. (w=0~l^a%) . Me6^=Nb6+. Ta^V Sbs^fS)!.^ 
mffl^:A2^B' o.25"B" 0.75^^03 (T;l- 7^ U-^:t>'B' = K*. Na^tS 

«<7)^«w'3i-yB" 5 + =Nb. Ta. s h t <D m-^ <^ r :^ V ±m^ m :^ y 

[ 0 0 2 8 ] 

b 5 ^ . W f J ti N b 5 * 2r r y # M , W f J {i K i5 j; V / ^ a N a c7) 

fljt{ix = 0. 40 — 0. 55, u + v = 0 — 0. 05. y = 0 — 1. OffeS 
(Bai_,Sr,) 2 N h , O T b ^ r ^ ^ I mm itm C^n^X^^ h) ICJ: 

^ ;k 3 y K ^ ^ y K IS to ^ tt j; -5 T S ^ t -r- S » 
[ 0 0 2 9 ] 

TK,<3-io-3K-i 

(-40'-+150°C) TKk<l-10-3K-i 
-^itmm C^<l-10-2/10r^^ 

ci,<5- 1 0-3/1 0:^PbT 
-=^iU-?aS Tc>300^C 



(€-1) )01-515835 (P2001-515835A) 

-WO MLcommfi^n au/u<3% 
( I 0 0 0 mcommiS: 

liZ ^ Epot = 30 
mWs=ll. 8g 

5 0mm) 

t J; WiOgjtS (charge compensation) ^ t" S 

^:t:^^7)iffl-^-tt)^*--rSH^^^i3j:tX0fig^colII^#:Ji'fli^»|&W=5r*ffifflfiS 
[ 0 0 3 0 ] 

^^tihcox- . p h o commit mm miz^v ii^ti:^ . 

[ 0 0 3 1 ] 

r ffl -r ^ ^ i: r # s « 

[ 0 0 3 2 ] 
[ 0 0 3 3 ] 

m a m ^ CO fz i,z h m T h i> . 

[ 0 0 3 4 ] 

fiJl;{i-fe>--tf-Sffii3j:t^T^'^jLj:-^'-S»«o^46tc, - & co ^ Iz }i 

\^xi±m!kmi^(ofzisbt,zmm't^ztiiiX'^i. 

[ 0 0 3 5 ] 



(€-2) )01-515835 (P2001-515835A) 

60 T" {± „ 

[ 0 0 3 6 ] 

E.f&^mmiii \ 9 ^ r 1 i 

m 1 : 

[ 0 0 3 7 ] 
[ -ft 7 ] 

0.98Pb(Zro aTio.4j,)03 - 0.02Sr(K»^sNbo.„)03 

[ 0 0 3 8 ] 

if X ~ ;v- 5. j]^ ^ X' m ^j: mi^ T mv? L fz . m-^ M-^m^^m^ . s 
5o°c£7)issT:!D»Mt, iKfflti&^L, mm^m^^x'mnL . dz^^x i o o m 

P a (50 J± T T' T U X L . x X ^' JBJ « (50 M » M l^t 2: # 7t „ Vi T" M « M f4 2r Jf 
WBfP^lBfP^fl 1 2 0^C-CiitWt-M^L. iSSl Ommi5j;Vff$ ImmOR 
?g O ■r -f X *i # , 
[ 0 0 3 9 ] 

?s ^ 1 0 0 °c -c- . mcT) X ^ >j - y ^^m^^- :^ h ^ Hif . 5 -^mti^ifx 

mff 2 . 5 k V T-ci^-S $ -tJ: I. ^ i: j; -5 T ^JS-fC L/cmtc . « fg « # tt frf IB 

J: 0 ^zLx n i^iifzumMmx-mf^^tifz . mm<7)z b ^ mm^ ^fzibi^z . ^pt 

( ) *3 J; D I N I EC 4 8 3 tfa! o T ^tgfgiiJ^ffi ( resona 

tor measuring process ) l,Z X ^ &J ^ k ^ ^ M h fz Hb CO I mp e d 

ance Analyser HP 4194 A 

m 1 i,z X mmmm izm L X . aT(7:>mMmifin i^tifz 

e ss^/ e 0 1989 
t a. n S 0.012 
T c 3 4 7 . 3 
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k p 0.63 
d 33 440-10-i2m/V 
TK^ 2.5-10-3K-1 
TKk -5.2-10-*K-i 

-2. 9-10-3/10^ PhT 
ci, 1. 7-10-3/10:^ PbI 

T 3 1 1 2 0 

M 2 : 

[ 0 0 4 0 ] 
[ 8 ] 

0.98Pb(Zr„ 53X10,7)03 - 0.02Sr(Ko2sNbo^)03 
[ 0 0 4 1 ] 

1 izmmtfzx 0 izmmtfz. 

[ 0 0 4 2 ] 

2 j: S K.^K^Pf t^M LT . ]iXT <^m^m*^ ^ ^ tifz : 
£33^/^0 2 2 2 0 

tan<? 0.015 

T c 3 3 1 . 1 

k p 0.63 

dgs 475-10-i2m/V 

TK^ 1.9-10-3K-1 

TKk -5.9-10-4K-1 

-9. 4-10-3/10^ Pal 

cj, 2. 6-10-3/10^ H 

T 3 1 1 2 0 
g3J^j>^Bljg#:[j^>fr2] 
M 3 : 

: 
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[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

[ 0 0 4 5 ] 



£33^/^0 19 2 6 

tan^ 0.0125 

T ^ 3 4 7 . 5 

k p 0.64 

dgs 452-10-i2m/V 

TK^ 3.0-10-3K-1 

TKk -5.6-10-*K-i 

c ^ - 6 . 2 ■ 1 0 - 3 / 1 0 ^ Pal 

Ck 0. 7-10-3/10^ Pda 

T 3 1 1 2 0 r 
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